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DmtODUcnoNf 



The Natlon*s 2h million farms consume 
6«3 billion gallons of gasoline 
dlesel fuel/ some 173 billion cubic 
feet of'natural gas, 1.5 billion gal- 

*lons of LP (liquified petroleum) gas, ' 
and 32*3 4blHlon kilowatt-hours of 

, electricity in a typical year* . 

While amounting to only .3 percent of 
all the energy used In the country, 
the energy required to keep our farms 
In operation Is a vital and Increasing- 
ly ly exp^ensl^e resource* The coSt df 
' energy'has nearly doubled in the last 
IQ years* The largest p^rt of the 
increase has taken place In the last 
3 years alone* 

Farmers kre coping with higher costrs 
for energy^ln the same wa'y they deal 
with other probl^s that arise* They 
^ aner adjusting operations to get the 
last drop of value out of a" gallon of , 
fuel,, to wring more work out of a 
kilowatt-hour of electricity* 

f 

Beyond the need to save money,^ farmers 
may well ask why they should |^e ex^ 
pected to be more conscientious about ' 
conserving energy; cost-consciousness 
Is built into any successful farm ^ 
operatj^on* But farmers, like the. rest 
of the Nation, are beltig forced by 
global energy problems to reassess 
their use of fossil fuels. The entire 
Nation is being ma^e Increasingly a- ^ 
ware of the severe limits of what was 
once ttjought of as a limitless re- 
. source/^ For all to prosper, all must 
conserve, no matter how great the In- 
dividual priority of use. 
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This guidebook contialns a vide spectrum* 
of ideas for operators of many sizes 
and types of farms\\ operators whose 
conception of energy conservation nfeiy 
vary. The "ideas range from greater 
attention to daily details t</ sub- 
stantial added investment^ in" faeili- 
ties and equipment. Not all the ideas 
Vi^l yield large dollar savings, To-^* 
^a^ energy conservation maytseeiji 
's^^ndary to 'other considerations be- 
. cause energy costs remain ^ small 
fraction of total costs,. Tomorrow, 
as available quantities of energy 
become restricted, producers will have 
to adopt energy conservation measures ^ 
irrespective of cost. 

This effort is to h^lp farmers to use 
energy re§ourc$s even more prudently 
in the future* 
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^ Table 1 — Energy used in U.S. agriculture, *by commodity, 1974 1/ 



Commodity 


Inventory 


Gallons 
of ■ 
4 gasoline 


, Gallons 
of 
dlesel 


Gallons ■ 
* o€ ■ . 
.fuel oil 


Gallons 

6f ^ 
LP ga^^ 


« 

natural 

. gas 


kWh .of 
'ele<^9 . 
tricity 


'rotal 
Btu, ■ ■ 








Thousands . 




. * 

Millions 




Bii;;Lions 


Total dairy^ 


11,220 

* 


218,318 






76,506 


* 


5,105 




■ 5i,98i <* 


Other live^'stock 


■ MA 


599,pW 

* 


"352,416 


8;817* 


2^6,379 


4,525 


^,923 ' 




172,310 


Total livestock . 
t 

Total crops 


MA 


8a<7,365 


■ 352,416 


8,«17 


' 332,885- 


4,525 


10^028 . 




224,29fL 


' 340,595 5/ 


.2,881,276 


• 2,286,539 


~ 295*^112 

« ^ 


l,148,-657 


159,500 


22,060 


1,78^,930 


' ^otal agriculture 


MA 

* 

* 


. 3,698;641 


2,^38,955 


, 303,929' 

• 


1,481 ,-542 


164, U5 


32,088 * 


2,014,221 

* 



r/ Data include all etiergj^ used directly on the farm for ci^op and livestock production parpo^s~f ield 
operations, irrigation, crop drying, mechanized feeding, space heating, £am business auto use, etc* 
Numbers may not add up tp totals due to rounding.* i ^ • ^ 

2} Harvested acreage except for planted acreage in the following!" rice, rye, winter wheat, 5pring wheat 
oats^ barley, cotton; soybeans, peanuts, flaxseed, dry edible beans, dry' edible peas, sugar l>eets,,.and 
swfeet potatoes^ ^ " * \ ^ * ' , " . 

IncludediaB gasoline^quivalent* * " ^ - ■ * 

Included ixi LP gasl ^ . " * ^ ^ 

5/ Thousand acres* * \ ' ' * < , 



ENERGY ANOtrS USE IN DAIRYING 



Historically, most form? of- ermrgy have 
been inexpensive for dairymen, Recent 
pri'ce increase^, however, have changed 
t^iat, fosteriiUfe a*need for energy- 
efficient* management and technology. 

Presently";* milk production per cow in 
the United S^tates requi-or^s ^bout ^550 

* kilowatt-hours of jelectricityj* about 
^6 gallons of LP gas, and 10 gallons 

of gasolineoequivalent annually. This 
equals an energy co^t per cow of ap- 
proximately $35, , 

'Some dairymen feel they are already .as 
*efflc±ent as is practicable, but op- 
portunities^ exist in every operation * ^ 
to 3ave energy and tnoney* Energy- 
savija^ ideas are^fler^d m the fol- 
lowing chat)ters. Scii& *bf these ideas 
require no investjnetit to save energy ^ 
and money* Others require up to ^ 
years for the dollars saved to pay for 
the investment needed to conserve 
energy* Some o^ these ideas should 
help you Hbw or in th^ future if you 

* plan to expand or make a m^jor^ cl)ange 
in. your operation, 

The^recordkeepin^ section gives some 
estimates* of energy- use for different * 
farm tasks* While these estimates may 
not be exactly correct for your farm;" 
Jhey are reasonably accurate since 
they ate based on personal interviews 
with dairy .farmexs and on State ex- 
periment station data. By comparing 
your energy usage for a parti'T6;jilar 
task, with the estimates , ^you may dis-^ 
cover ways to cut costs* 

Through careful ^managem^nt , a dairw 
farmer may save 10'*20 percent of tne 
energy he uses now. Por a SO^-cow 
eration, <this means a shavings oF $fy5- 
$350 per year at 1975 prices. Where' 
energy conservation .reqiiires additional 
investment or a major change In lAanage- 
ment practices^ consulD a local or 
university Ext^ension agent* 



Ventilation and' 
supplemental heat 

4% ; * 




Fged processing 
and distribtftibif 
* (on farm) ' 1 

Figures. PERCENT QF THE BTU ENERGY U^feD 
IN DAIRY FARMING • * 
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WHERE EN^GY CAN 6£ SAVED IN D^IftY OPERATIONS 



Water heating accounts for I6^percenC 
of purchaS^ed energy on the average 
dairy farm. Cost of electricity for 
Crater heating can vary , from 3C' to 6c 
per kilowattrhour, depending^^n the 
locality^ With management and planning, 
the average 'dairy , farmer can save from 
$40 CO over $200 a year on water heat- 
ing bills, ' • ^ 

Udder washing and utensil sanitation 
require lots of hot water, .Heating 
water can t^k^ as much as 25 percen^ 
of t))e tolJal electricity used^on a * 
dairy farm. Where propane gr oil is 
used, 80 to. 90 petcent of the fu'els 
punachased tot the farm operation gpes 
to w^ter heating* * 



heaters: .c^ne for udder washing and^ 
general use, and the 45ther for sanitiz- 
ing milkyig' utensils and pipelines. 
This saves -energy by reducing heat lo^s 
in the distribution lines and through , 
the sides tf heaters. 

No matter hi)w closely the hot'water 
system is watched> some energy lo^es 
are inevitable- But they can be 
ihiY>imized, The table below li^ts some 
sources of energy losses and. aTctjus^-ments 
necessai^)i to correct thenf. 



Tabled 2 — Average' annual energy required 
for water heating in. a 50-cpw daii;y 
operation 

Item *^ Amount .Cost, (dol-)' 

Electricity 8,^50 kWb 350 
LP gas ' ^ 550 gal . , 165 ' 



Electrlci^tiy .7,750 kWh 310 
i*equirement 

to heat wa^er , - . 

far prep stall 



WATER HEATING 

it is posslMe tS save energy in tjateit 
heating and still m|J.ntain high sanita- 
tion standards. FtJr^xample, some 
dairymen are using soiar heat to f>re^ 
heat water before' it enters the_ water 
heater. Other darlrymen are utiiizirtg 
^waste heat from bulk tank compressjors 
and vacuum *pump motors for preheating ^ 
water. 

Water heaters provide hot water in* one 
of two ways: by heating the water to 
th^ right temperature for a particular 
use or by heating the/water to a high - 
temperature apd later mixing in cold 
water to Achieve the desired t^iftpera- 
ture. S'otSe dairj^pen use Jtwo water , 



ENERGY SAVING TfPS 
M^jor Change 

Considei: the following* before replacing 
or install^ing a water heating system; 

— Hot water heater*s efficiwey in ^ 
energy use. ^ . 

* 

— The'different temperatures" atid volumes 
of* hot-water' needed for washing or 
" sterilization.^ f \^ 

— Availability and cost of different 
*£ue9s*' ^ , 

' — Two* small heaters versus oire large 
one. ^ , * ^ ^ 

^ -Inatailja separate water heaters near the 
^plac^e where the water is to be used, 
thus reducing energy loss along 
distribution pipes. ' . 

Install the distributiOTi line at a ' , 
level low^^lpltiban the place where the 
wa^er 'leaves the water heaterr. - This 
prevents continuous circulation dfi 
cooler water out of the distVibuti^ 
pi^)e^back into the^e'ater. If, the 
distribution line mTist be hung jrtrbm 
the ceiling, install a *U-shaped trap to 
prevept. recirculation and reheating. 



iln 



Buy a heAer with maximum dnr^uLation^ 



/ 
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Routine Maintenance 
I 

Jix dripping hQt Water faucets--one 
dri^ per second will waste IQ or mo^e 
gallons of hot water a day, and will 
cost^more than $30 per year. ^ 

Minimize uS». of hot water — every time 
water is used there. is a heat loss 
from hot water in the distribution 
, pipes. 

Don't, ovetheat the water— it only 
accelerates needless heat transfer 
and loss* 



Install ' ST5r,in]g-operated calves on 
faucets that are most heavily used — an 
automatic s^t-off may prevent .the loss 
of many gallons^ of hot water every das* 

Use cald wat^r wherever possible for. j 
platform and flcJor cleaning* 



Check the float in the pipeline Vins 
tank*-- a maladjustment can waste 5 to 
10 gallons of hot water per day* 



Insulate hot water distribution line^ 
with at^ least three-fourths of an Inch 
of pipe insulation. [ 



Table 3 — Energy loss. in hot water heating 



4^' 



Type of .water 
^ heater 


■1 

' What^ to 
/ check fc/r . 


Source of 
loss ' 

- t 


r I^'^ 

Adjustments , 
necessary 


Electric', | 
gas, or oil \ 
( 


^ Lpcal hot 
' $pot 


Heat loss throtig*^^ 
surface of uinfit * ^ 


Have ^insulation 
checked \ 


Gas or oil . 


Smoky 
exhaust - * 


' Unburned 
fuel 


Adjust 
burner 


das or- oil ^ 


Hot staclc 


ExAesslve stack ' Adjust burner and 
temperrature cl^an flush heater 


Electric, * 
Sas , or oil ' 


Missing or damaged Water cool^pg in Add insulation to hot 
'insulation "ori pipes distribution pipes ' water pipes 


* 




* 


* 

* 
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WATER HEATING 



EXAMPLE OF CUTTING COSTS BY DRAINING ■ 
AND FLUSHING WATER HEATERS 



$72*77 "energy 
savings per 7ear 
. for a 50^cow ^ 



.dairy with a 
pipeline ji^ilking 
system* 



Drain and flu&k the water heater every 
6 months* With normal use, wat*er 
.lieaters actumujLate solids that prevent 
efficient transfer of heat to water* 
These deposits can be removed flush-: 
itig the sjediment out of the heater* To 
do so> open ^the drain valve and 4rain 
2 to 5 gallons 9^ water from the tank, , 
or dcain until the water runs clean* 
In areas where the water is extrtftnely 
hardj^it is advisable to flush the 
systems monthly* 

The cold start ef'fitiency of ?n elec-^ 
trie water heater is approximately 90 
to 95 percent: 3*7 to 3-9 gallons of 
water heired per kilowatt-hour* The" 
efficiency may drop as^deposits form 
in'the bottom of the heater^s tank.. 
Some poorly maiptained electrit water 
heaters heat less thaV 3 gallons of ^ 
hot water per kilowatt-hour* 

NOTE;' A requirement of 125 gallons of 
^ot water per day for a 50-cow herd may 
Seeqi lik^ a lot, but 80 gallons are ^ 
reqilTred per day just to wash the pipe- 
line. It .is assumed in -this ex^ple 
that the incomihg w^ater's temperature 
is 100*^F loVer than the outgoing (hot) 
water's ^Temperature* . * , " 




For maxtmum 
efficiency the 
incoming (cold) water 
should enter at the 
low point of the tank 
and the preheated ^ 
water should exit'at ^ 
the high poinl. 



Return 



Incoming 
feedwater 



To water 
heater 



Figure 4* PREHEATING W,/«BRHEATER*S 
F^DWATER ' 



GalcL^lations ^ , 

Clean system . * 

,125 gal/day x 3&5 days/yr = 45,625 
gal/yr. ; 
45,625 gal x 1 kWh/^.8 gals (near 

maximum efficiency) = 12,007 kWh/yr 
■J.2,007 kWhVyr x $.04 = $480.26/yr 

Dirty 



45,624 gal x" 1 kWh/.3.3 gal'^ ='1^,826 

kWh/yr ^ , ^ . ' 

13,826 kWh/yr x $.■©4 = $553:03/yr 
$553.03 - 480.26= $72.?/ savings/yr. 



ERIC 



Savings at Different Electrical R^ates 



Cen&e 



/k# 



3<? 



4<? 




Annual $54.57 $72,77 .$90.95 .$109.14 



A. 



WATER HEAtING 
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EigVMPLB- OF CUTTINCi' COSTS BY USIHG THE 
WASTE HEAT FROM THE BULK TANK COMPRESSOR 
TO PRMEAT WATER • 



Thirty million ^tu*s per year are re- 
moved from the'^miljt piroduced by a 50- 
cow* herd with a 12,000-poimd average 
1b otrder to cool the milk -^ 38*^* On 
mo^t dairy farms these 6tu*s are lost;' 
and 'additional Btu's are purchase<^ to;^ 



heat water* 



'A heat exchanger wlii-ch can be^ purchase^} 
for about $600 (plus $50 for instalr 
*lation) , -can capture most of this Xfaste' 
heat* A study at Cornell has shown 
that 37-44 percent of the energy uSed 
to heat water can be "saved through th^ 
use of a heat exchanger* l/ Also^ 
because the exchanger causes a better 
transfer of heat out of the refrigerarit, 
5-19 percent of the energy required to 
cool the milk is saved* 



1/ Turner, C.N* and Richard H- Paft, 
"Bulk Milk Cooler Heats Water*? Pr<j.t 
gress' report to th^ New -York ^Farm - 
EJ^ectrif ication Council, Cornell 
University, Ithapa, >lew York, 1959. 



•$205 energy , 
savings, per year 



Jor*a 50-cow 
dairy, " 
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, Calculations 



Wat^r heating 



125 gal/day* X 3f>^%ys/yT ^ 45,625 

gal/yr ' - " . , - 

45,625 gal x 1 kW&/3^.gal J[average 

efficiency) %J^3,0mkWh/yr 
13,036 X $*04/kWh =*$^*44/yr 
f*^4 X'37T)ercent sjj.4ings = 
$192*93/yr ' 

'^cooling / J , 



120 cwt/cow X 50 cow§; = 6000 cwt/yr 
6000 cwt X 1 kSfli/cwt = 6lDi0p kWh/yr 
6000 kWh X $*04/kWh = $24Tr*00/yr 
$240*00 x'l^^ercent" Savings - $12*00/yi 
$192.^3^+ $12*00, = $205/yr 



Savings at Different Electrical Rates- 

Cents^kWh ' 3c 4C 5C 6c 

Annual ?l-54 " $205 $256 '$307 . 
, savings 



^3 



"Us ■ 



^-^^ * 
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WATER HEATING 



EXAMELfe OP CUTtiNG COSTS BY SOLAR P^- 
HEATlilG THE WATER HEATER *S FEEDWATER 



$105 energy 
savings per 50- 



cow dairy for a 
7-Tnonth period 



Some dairy fanners 'in the Southwest 
prehe«'M:h^ wat^r heater's ^eedwater^^ 
with sol^r heat. Tl^e process requires 
the installation of a sealed tank that 
holds slightly jiiore water th^n the 
amouiy: of hot water used daily. The 
tank QjKould be painted black to aid in 
heat^absor^tlon ,from the sun. It must 
be placed directly in the sun. 

To install the tank, cut the incofoing 
water line. . Put in valves and tubing 
to make the tank' parti of the incoming 

^ line (as indicated) < Valves are ^ 
necessary Where the tank must be drain- 
ed in winter to prevent* freezing. 
Valves and B are open ,and valve C 
closed during the warmer months of the 
year/' Reversing, th^ valves in winter 

J will allow the water tp enter the water 
heater without first flowing through 
the tank." ■ ^ • ^ 

A'setup'like this could preheat water 
by 35^F (50^>F to »5«>F) , on the average, 
for* at least 7 months of the year, aven- 
in cold areas. ^ Water is normally heat- 
ed lOOPF to a temperature of 150°?; 
tlieref ore, this would be a* saving of . 
" 35" percent during* those 7 months, or ^ 
$105. 

The cost of the p^nk, piping, valves, 
and insta.llation will vary with region 
/ and how much work is done by the dairy- 
man, but it should not exceed $2Q0, 
Before installing a tank, .check with " 
an Extension agent and fieldman to see 
if there are any laws or codes against 
it. If not, da a break-even analysis 
before making the final, decision. 

* ^ / ' 



Calculations 

125 gal/day x 30 'days/month - 3,750 

gal/month ^ 
3,750 gal/month Itv7 months = 2-6,250 gal 
26,250 gal x 1 kWh/3.5 gal = 7,500 kWh 
7,500 kWh X $.OA/kWh = $300.00 
$300.00 X 35 percent savings « $105.00 



Savings at Different £le<|Lri(;al 'Rates 

Cents/kWh 3c - . 5c 6^: 

Savings $78.75 $105.00 $131.25 $157.50 
^*(7 months) f 



WATER HBATElffj 



EXAMPLE OF CUTTING COSTS BY REPAIRING 
DRIPPING liOX WATER FAUCETS 



$42.00 energy 
savings per year 



per dripping hot 
water faucet 



A dripping Water faucets wastes 10 or 
mor0 gallons of, water per "day* If this 
is a cold water faucet,, the pumping 
^ergy wasted is quite snfall. However, 
if it is a HOT water faucet, consider- 
.ably larger ampunts of energy are 
washed. The cost of fixirtg a dripping 
faucet is a little time -plus a washer 
costing 15 cents or l6ss; 

The calculations assume that 1 kilowatt- 
hour will pump 500 gallons of water^ 
Deep wells will require more energy per 
SOO.gallons, 



Ca^lculations 



Cold water pump 

10 gal/dayfx 365 days/yr = 3,6^0 gal/^rr 
3,650 igal, X 1 kWh/500 gaL = 7.3 kWh/yr 
?•? kWh X $.04 kWh $,29/yr 



HQt water loss f 

10 gai/day x 365 days/yr = 3',650 gal/yr 
3,650 gal X 1 kWh/5.5 gal =. 1,043 kWh/yr 
1,043 kWh X $,0%/kWh = $41.71 

Savings at ^^fferent Electrical Rates - 



Cents /4(Wh ' 3^ 



4<; 



5<; 



6^ 



4 



Annual $31.50 $41,71 ,$52.50 $63.00 * 
. savings - 



.5 
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WATER HEAUNG 



EXAMPLE OF CUTTING COSTS BY A CAREFUL 
SETTING OF THE THERMOSTAT ON THE WATER 
.HEATER 



$89*20 energy with a pipeline 

savings per year mij-kiyg "system 
fora 50"cow dairy . - 



If the thermostat on the" water heater 
, Xs set at when local jstandards 

require 145°F, you are \^asting energy, 

A 

Heating 125 gallons b£ water a day hy 
an extra 20°F requires an extra '6*1 
kilowatt-hours of electricity a day, or 
2,230 kilowatt-hours per year* At 4 
cetits^per kilowatt-hour, the extra 20°F 
would cost the' dairyman about $90^ / 
ye^r* Aiso, there is a greater heat * 
loss through an entire system, when it 
operates at temperatures higher than 
local standards require* 



Calculations^ , , ' 

165^ - 145°F ^ 20°F 
125 gal/day x 365 day/yr = 45,625 
* 'gaiyyr ^ 

45,625 gal x 8.34 lb/gal = 180,512 
Ib/yr 

1 Btu/lb/lOF X 20°? = 20 Btu/lb 
380,512 lb X 20 Btu/lb - 7,610,000 ' 
Btu/yr 

7,610^000 Btir x 1 kWh/3,413 ?tO - 
.2,230 kWh/yr 
■ 2,230 kWh X $*04/kWh = $89*20/yr \ 
, savings ' ^ i 



Savings at Different Eleetrica^^Rates 

' Cents/kWh 3<i 4<i 5<i ^ . 6<i, ' 

Annukl $66.90 $89.20 $111.50 $133;80 
" - savings ^ • . . ' 



VENmAHON AND SUFPLEHENXAIi HEAT 



Costs can be cut by conserving the 
power used to ventilate or heaf spajce* 
Turning off a pilot light during jlstoe 
summer can save $14 a year; a4dlng 
insulation or reducing ventlla^tlon can 
save $70 to $200 a year* 

f ■ 

The ■ electrical power needed to ventl" 
late a nonbanked warm barn can be 
high as 40 kilowatt "hours per cow per 
month during the summer* Xhls converts 
to $1*60 or more on the Individual 
electric bill and $80 a month for a 
50-cow dairy operation* 

Ventilating a dairy barn helps to re- 
move heat and moisture* During the 
summer there Is efiough heat to remove 
moisture* But^ In wlhter, heat loss 
througii'-i^alls and roof can cause 
moisture condensation lA^the bar-n* One 
remedy Is supplemental beat* A sepond, 
and much lesg energyrlntenslve method, 
Is better Insulation.'' A general tule * 
for the operation of a dairy barn 



ENERGY SAVING TIPS . 
Major Change ' * 

Look carefully at ventilation and 
supt>leiQental* heating needs* A warm ^ 
frees tall barn may provide a better ^ 
environment for dairy pows than does a 
cold barn* But electricity usage per 
cow can be as much as 100 percent 
hlgheir In a warm barn* ^ * 

Insulate the mllkhouse to cut supple* - 
mental heating and ventilation needs * 

Routine Maintenance 

Operate fans only when necessary^ not 
Gootlnually* . * 

* t 

Operate fan swltches^manually In the 
*suimn^n If cows are pastured 'or fed ^ 
outside* . - ' * ' / , 



sho^uld lie: tf you ventilate, insulate** Check and oil fan motot^ rje§ularly- 



The amount o^ Insulation to install 
In a dairy barn depends on the cost- 
of" tjie insulatioiy relative to its^- 
value (see table \n page 14) > the * 
climate, and fuel'costd* Note that 
the cost involved in insulation is , 
sub^^^iantial* It can be a dollar or 
more, per square foot of floor space," 
depending on building size and in- 
sulatioiL used* Check with the local 
Extension 'agent to determine the break- 
even point between the costs of addi* 
tional Insulation and a lower* energy 
bill* 

Table 4 — Average annual energy required 
for ventilation and supplemental heat 
(per 50-*cow herd) ' 

Item ^ ^ 'Amount Cost (doD 

Ventilation 14,000 kWh . 560 



Check to be sure that^^ur multispeed 
fan motor Is not of tji6 Resistance 
element type which draws the same 
amount of current whether it Ifi 
operating at low or full speed* ^ , 

Check and clean all heating systems* 
Tuxn off the whole system In the 
summer, pilot light* included* 



Supplemental heat 

Electricity 2/000 kWh 
Propane gas 120 gal 
O ' ■ 



80 

36' 
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FignreiS. GAUONS OF PROPANE REQmRED 
PER WEEK TO COMPENSATE F9R. 
THEB.T-U. HEATtOSS PER 1,000 SQ. 
'FT. OF EXPOSEDJIOOF QR WALL 
AREA PER I'F DIFFERENCE 
I BETWEEN IfiSIDE AND OUTSIDE 

I - TEMPERATURE, AT DIFFERING . ^ 
Tl^VAtUES ..,*.'■ 
* " ' ' • " - - 



Source: Verel Benson^ E&S**CED,' 
personal costibunication* ' ' 



Note:" The R-value of a material is a 
measure \pf its ability to resj,st h^t 

♦ fiow. the .78 R-value ihe,"6um of 
the inside (*6l) plus the outside (^17) 
film*s R-valu^S* Therefore any.t^y^e 

of wall- or roof has at least, tliis R-^ 
value. , ' \^ . ^ 

Figure's and the following tablje,^^ 
are inserted to provide you withl 
additional information of insulatl^^n^ 
Your paxlor and milkhouse should ■ 
insujlated^ Jhe^ ainount of Insulation ^ 
you should install depends on the cost 
of th^ insulation (relative to its 
value), t^e climate in your ar-^a', and 
.^fuel costs! Cbnault yourJ^terifeion 
agent ior more iiif ormation ^on the 
break-even between insulation ^4cxd.~fuel 
C9st*s in your area* - • ) * " 

The following table presents th^ 

* relative R-^values of a number, of 

^ commonly used constructioiv and in- 
sulating materials* The insulation 
value of $ome of the materials is ^ 
greafely reduced by moisture, thus it 
is , important; that a proper vapor 
"barrier be installed to prevent the ' • 
moistute in the batn .f rem penetrating 

. ' the iit^ulation. 



Insulation value of materials ' * . ^ 

Material ' ' ^ * R-Value V ^ 

""Air space, enclosed by*ordlnary materials '0*91 

Air spqce, aluminCiiji foil one side . - 2*17 

Air space, aluminum foil both sides ; 2*44 , 

Surface film, inside, nonref lective * ^ 0*61 

Surface film, inside, reflective ' 1*10 

Surface film, oi^tside, 15 mph wind 0*17 

Asbestos-cement board (1/8") Je*03 

Gypsum board jor sheet rock <3/8") 0*32 

Gypsum board or sheet rock (l/2") ^ 0*45 

Plywood (1/4") ' ^ ' * 0;31 

Plywood (3/8") ' 0*47, 

Plywopd (per -inch) , 1,24 

Blanket insulation, mineral wool (per inch) 3*70 
Loose fill insulation, wood fiber (per inch) ^ 3*33 

Loose fill rock wool or, glass wool (per inch) 3*7*0- 

Loose fill, vermicullte. expanded (per :inch) ^ 2*13 ^ 
Sawdust or shavings (per inch)' , ^ - 2*22 
^Foam insulation, expanded p<^lyurethane (per inch) 6*25 
Foam insulation, expanded pdlystyrltie (per inch) . 4*00' 

C6mmon brick (4") " ^ ^ 0*80 

Face brick (4") , ^ ' * 0*4,4 

Clay'tile (4") , ^1*11 

Clay ti^e (8") ^ ^*85 

Concrete blocks, ^gular (8")' 1*11 ^* 
Concrete blocks, fight weight (8") ^ * 2*00 

^Concrete, regular (8*') 0*64^ / 
Sheathing or flooring, softwood (3/4") ^ ^ 0*94 / ' 

Sheathing or flooring, hardwood (3/4") - 0*68 / 

Drop sid>ng, 1x8 ^ * 0*79 / 

Bevel siding, 1/2 ^8 : , 0*81 / 

Bevel siding, (3/4 S 10 .o- ' ^ 1*05 . 

Building paper ^ , ' * * 0*06 

Roll roofing, asphalt ^ 0*15 

Builtup roofing (3/8'*) \^ I . 0*33 

^Asphalt shingles, 3* tab (3^8")^ ' / 

Wood shingles, 7 1/2-iii^h exposure^ * 0*87 / 

Metal roofing^ . v » Negligible/ . \ 

Window, single glass 0*10 
Window, , single glass with storm sash , l,*p4 

B^pll side'wall curtin * Negligible 



1/ Thermal resistance ^rating* 

r 

SOURCE: C^r, Lewis and Felton, Kenneth , and Nichalson, James L* , 
Planning for Fuel Conservation in Your Broiler House , Cooperative Extens^ 
Service, Univ* of Md,, College Park, Md*, 1974,_MEP 302,, ^ v ^ ^ , 



VEffTDLAllON AND SUPPLEMENTAL HEA^ 



J. 



EXAMPLE OF CU^TTING COSTS Ilf COLD VERSUS $^08 energy 



season In a cold 



WARM FREESJALL ^AkHi . 



Savings per winter ,barn for a lOp-cow 

dairy 



Many Balrymen are surprised by^in- 
creabes lii^^ their electric bills when 
theyjtbulld new warm ,f reestall barni', 

- The higher cost is of ten -attributed to. 
an increase in cow ^numbers > but most * 
of the cost increase- is due" to a change 
in tlie system/' Requirements per month 
for' ventilating a lOO^'Cow warm f ree-, ^ ^ , 
stall .barn vai?y from 1,770 to 2,^40 ' 
ki^owatt^h9urs, with stn average of 
^jOJiO kilowatt-hours. The cost of 
this electricity will run from $60 to . 

',$120 per. month. ^ The ventilation cost 

I of the old system may have Ijeen *zefo. , 
Th,^ energy^ c'^ost of ventilating a warm 

vfreestall bam with slated floors for 
a liquid manure system will be even 
higher, averaging '2,780 kilowatt-h,ours* 
monthly. • ^ ' 

Production per cow "rsAy be slightly 
higher *in warm* (confined environments) 
barns. This additional production 
might offset the Increase in the 
electrical bill, at current prices. 

,But you must also include the addition- 
al investment cost, which'is $l50-$20b 

*:per cow, abtfvfe that required for a 
cold tarn. 

Carefully evaluate nit <^ly the\pro- 
duction efficiencies [Of various types 
of* barns in r^laGion to investment 
but aUso the energy ef f iciencies^ The 
. increasing cost of energy co5ld change 
the outcome of the analysid^l 



^Calculations 

2,040 kWh/month*x 5^ months 
kWh 

10,200 kWh X |.04 = $408 



10,200 



SaviAgs at Different Electrical Rates 
C^ncs/kWh 3<? 4<? 5C 6<? 

Savings *$360.bd $408.00. $510. 00 $612.00 
(per , ; . • 

yinter) ■ , • . * 



« 
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VENmATfON AND SUPPLEMENTAL HEAT 



E^iMPLE OF XnJTTING COSTS 6Y SHUTTING 
OFF THE PILO'IE LIGHT ON A SPACE- HEATER 



^14'.0O energy 



savipgs per^ 
summer season . 



"The pilot- iight on a space hei(ter" 
burns 5 \qj£ more g^lons of LP gas per ' 
month/ This energy is not/wasted in 
the winter months when theVheat is ^ 
needed in the parlor or milVhouse. ' 
>In the summer* months > however > this * 
heat is r\Qt needed and energy dollairs 
are wastc^d^ The whoj,^ system can be 
turned off by shutCong off the Valve 
between the storage, tank and the gas 
line leading ^to the space heater. 

.One dairy farmer -in Ohio had a monthly 
<LP>^gas bill of $5-$6 in the summter. 
before' turning off his entire space / 
heating system, pilot light included. 
After shutting down the entire system, 
his bill was zero, ^ 



Calculations^ , :^ * 

5 gal/month x 7 months = 35 gal 
35 gal $,40/gai = $14,00 , ' 



VENmAI^ON AfO) SUPPLEMENTAL HEAT 



^EXAMPLE OF CUTTING COSTS BY.REDUCING 
VENTILATION IN STANCHION ftARNS DURIlfe 



IE StftWEE 



$213^29 energy 
savings per summer' 



seasoTt.^or a .70- 



A bwn with a 70*cow tie stall %pera* 
tion^{|/a3 ventilated by four^ fans that 

ked at the rate of 7,000 cubit 
feet Mr minut^^ Each was opera^fed by 
a- 3M-hTbrsepower'' electric motor. vThe 
cows irevf fed outside. during the sum*- 
mer, ^Theff usually iJere let out of the 
tbarn af^^ the morning milking and 
brought back into the barn in the mid- 
dle of fhe laf ternopn. The fans kept 
running whiM th%' cows were outside. - 
In fact, theXdairyman said all four 
^ans ran 24 hVurs a day during the,* 
sunnner^ In winter only one fah-^an 
cont inuousBy/ 

- Such 'continuous operations in the'lsum- 
mer not only waste energy^ but also 
heat up th€; barn because warm air from * 
outside is d^wn Irito the bam.* burn- 
ing off fans when th^ cows *a re dutside 
would reduce. euei:g3r,use by about 5,332 
kilowatt-l\ours, or tlie *oo£^ by more ^ 
than $210^ for a suiraner; 

The^'barn in the above example contained 
rio young ^tock* /If ^ tarn has some 
young stock or a sick cow'in it,^per- 
haps one fan should be kept -Vunning. 



One small fan oper^ing continuously 
consumes more energy than |Ls used on 
most dairy farms for the^e^itire mech- 
anized feeding system. A 1/3-horse^ 
power mot.or running" continuously 
consumes ^*246 kilow^t'-hours per ^■ 
year* TKis can cost almost $290, Do 
not be misled by claims of only p^jmies 
per hour because there are 8;7SfO hours 
in a year. ' ^ • 



Calculartions 

(4 3/4-hp motors) 



7 h/day x 120 days = 840 K 
3/4 hp X 2.116 kW/hp = 1^587Wmptor 
1,587 kW/motor x 4^mo|:^rS ^ 6,3ft8'ktf 
6,3^8 kW'x 840 h*= 5, 3fe2,4tWh " 
. 5,332 kWh X $,dA/kWh J521^3,2^ 

(ia/3rhp motor) " 



bp x kW/hp--= 0.828 kw 

B.,828 kW*''8,760 h/yr = 7,^5^ kWh * 
7,253kWh x'$.04 =9$290/yr ^ « 



Savings at" Different Electrical 
(3/4-1^ iotor) ■ , f° 



Cents/,kWh 3C 



4<f: 



■5c- 



Savings $15^.97 $2l3.:'29'-^266.6l 
'(per * - > • 
Sumner), _ . • - 



*l^tes 

• 6c 
$31959,4 



VENliunON AND SUPPLEMENTAL HEAT 



* * 



EXAMPLE OF CUTTING COST§L BY INSUUTING 
PARLORS AND MILKHOUSES , ^ : 



$7O*00l energy 
savings per ypar 



for a mllkhouse 
in NeyVYork State 



6 



Adding Insulatloa to existlng.^walls 
Is/dlf f IcuJ^t, and lA some 'cases Impos^ 
slDle. In new buildings as much ' , 

^ insulation as possible should be put 
into <SR walls* Insulation to en '^R'*^ 
value of H to 14 is reconipiended * 
{See table on page 14, J The ceilings 
of existing buildings, which can 
usually be insulated with little dlf- 
ficutty, should be insulated to an "R" 
value\of 16 or more* Most floors are 
concrete slab and t]io insulation can be 
added. When building a new structure^ 
\lse crushed rock,^ or a 4ub6tance that ^ 
will' add dead air space^^belov, floors 

'"^t^o act*as insulation* Caulking windows 
and weather-stripping doors will hold 

fin the heat j^n winter and keep the - 
heat out ^n summer*' ** " 

12- by 20- foot uniaeurated parlor 
will require nearly twice as much 
heajting^and cogling as one that is 
properly insulated. In New York; heat-% - 
ing an uninsulated parlor consumes over 
150 gallbns of propane dur^jfng a typical ^ 
winter, and 2,000^ kilowatt*hours*of \ 
'electricity for ventilation jja the 
summer*' While the cost ^Itivqlved'-in 
insulation is substantial, it could. ^ . 
Cut in half .tj}e amount of *propan^ and*", 
electi:icity needed , and save*<(fore than 
$70 in energy costs* * The local Exten- 
sion agent can proyiiie^fao^e infjcirmation ^ 
on ''the break*eyen poiooiibetwaen insula- 
tion and fuel cost^* . ^ * 



Calculations * \^ 

* ' * ^ " 

150 gal X $.40ygal = $60.00 
2,000 kWh X $.04/kWh °80. 00 
' • ■ * * , $140.00 

/Save 1/2 with -proper insulation. 

$140 X 1/2 = $70*0a* 
Insialation Cost^ 

Parlor ^rea is 42' x*26' = 240 sq**-£t*. 
Average cost per square foot = $1.00 
* 240 sq. ft* X $1,00 =; $240 

Average annual energy i^equired for <^ 
\ milk coollnjf^per *50--cow herd) 



Number of 
kilowatt*hours 

6,000,^ 



Cost (dol) 



.240 



ERIC 



COOING 



Milk cooling may require 10 to 15 per- 
cent o^ tjhe energy used in typical 
dairy operations,. While this percent- 
'agei is tlc^t a major sl^are, the effi- 
ciency o^ a milk cooling operation , 
deserves I close attention because it 
.uses the [most expensive form of energy — 

electri<>tty* 
J* 

The costjof electricity averages about 
4 cents ber kilowatt-thour* At this 
rate,tenergy purcfiased in the form of 
electrie|ity costs 3 to 4 times as much 
'as the' s^ame amount of energy fjom other 
fuels ^Vskich as LB gas and diesel fuel. 

Two kind[s of ref rigerat.^on equipment 
are used by dairy fafmers to cool 
milk — ide builders and direct expansion 
» ooolersJ^ The direct expansion cooler^, 
generdl]|y require a larger compressor 
tjhan thQ ice 'builder . types, ,bu't they 
use le^fi) energy per unit of milk 'cooled, 
tfors ca%se the ice builder to 
^ energy: 



Three*^' 
need^^p; 




teiitly 



motor is needed to circulate 
fWater, - " ■ 

>ressor must operate intermit- * 
keep the ice bank built. 
— When ti^ b;jdk tank is* empty, ,the ^ 
sides oMthe ice bank cooler are kept 
at th^ dobl shutoff temperature; the 
direct elxLanslon cooler Is completely 
shut offlland its. sidea allowed to 
Warm to T¥<*id temperature. , 

•fhe didaoMantages .of -the ice builder 
■may ^e onreet vhen lower rates /for 
•electricity are offered during "off 
peak" demanji periods, such as early 
morning aifl^ evening. When this occurs, 
the ice" builder may actually be more 
economical; jthan the direct expansion 
cooler. 



-ENERGY SAVING TIPS 



Major Change 

Purchase a bulk tank that is J.arge - 
enough for the herd and the most ef- 
ficient in terms of energy needs. 
Direct expansion units are more en^gy- 
efficient unless rate discbunts for offj-^ 
peak usage are offered. 

Ask - about the typ^ of refrigerant a 
cooler uses, "fhe type affects the 
amount 'of back pressure that can be 
allowed to achieve a desired tempera- 
ture. The higher the back pressure, 
the more e^ergy-ef f icient ^the equipment. 

' Put ■ a ^ulk t^nk co^gres^r to good use^ 
by vei:itilating the compressor heat 
golftg into the parlor during winder and 
outside during summer. ' This waste heat 
c^ also preheat water^ theref>yi reducing 
your w^ter heating bills> ^ 

Rout ^ne ^Maintenance 

Check and oil the electric .motor when' ' 



necessary. 

Check the .alignmenrt and condition of the 
compressor and fan belts and the^ tight- 
»ness of the belt. 

r 

\ 

Keep the fins^on the compressor head 
clean and f^ee of buildup. 

Clean the screen or other material 
covering .the vent outlet. 

Make sure the compressor bead is ade- • 
quately ventilated; don't restrict the 
air £low. The^^SQndensing unit shbul'd 
b^ J.8 incbea or more away from the wall* 



Keep' condenser cdil tlean. 
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MILK.COOLING 



EXAMPLE OF CUTTING COSTS BY PROPER 
MAINTENAMCE OF THE }\lVli COOLER 



$24,00 energy 
savings per year^ 



for a 50-cow dafry 
with a 12,00Q 
pound herd average 



RefrXg^raCion- is accomplished Ahrougl^ 
evaporation of a liquid with a low 
boiling point. Freon is cotomoaly used. 
As' it "boilS|" or changes^roBj a liquid 
to a gas at "21,7^F, it a'bsorbs ^energy, 
'in the form of heat> f rom ^the warm < 
milk. To repeat the cycle, the freon 

wapor must tben^be changed back to a^- 
liquid (this is the job of the compres- 

' sor and condenser), and the heat is 
transferred through cooling fins and'^ 

- coils rto outside air. 

Dairymen should keep the coiiif^ressor 
head .well ventilated. Dirty fins and/ 
,or poor air movement restrict/ heat 
transfer ixt mu^h the eame way as an 
increase in ambient temperature; does* 
They can, restrict heat transfer'|jy . an^ 
^'amount equivalent ^to a rise of.^fom 10 
to 20^F In , ambient temperature. Each 
rise of lO^F causes about a 10-percent 
increase in electricity 'consumption. 
Therefore, a rise of lO^F in ambient 
temperature because of poor maintenance 
of the* compressor costs a daljcy farmer 
$24 per year. 
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"I — r^~i 1 

38'- 48 .58 , 68 ,78 88 
i » Ambient temperature (F) 

Figprefi. ENERGY CONSUMPtlON(KWH) PER 
100 POUNDS OF MILK COOLED AT - 
VARIOUS AMBIENT.TEMPERATURES 

Calculations 

1 kWh/lOO 1J> X 12,000 iWcow x 50 cows 
X $.04/kWh X 10% = $24.00 

Savings ^t Different Electrical Rate5 

Cents/kWh 3c 4c 5c 6c 

Annual $1^.00 $24.00 $30.00 $36.00 
savings v ' 



aCAMPLE OF CUTTING COSTS BY PRWER 
MAINTeKANCE OF THE MILK COOLER 
COMPRESSOR. 



^20-32 ,energ>; 
savings per year 



for 3 50-^cow d^ty 
with a 12,000- " 
pound hferd average, 



Maintfenanc^ of^the refrl^eratloiTtpilijj^ 
. ptessor In a milk cooler Is a complj!^ 

cated task. It Involves the adding 
rof freon or other volatile substance; 

the measuring o£*head» ba^rk, and 

suction pressures plus head temperature; 

and the ijse of equipment not readily 
.available. The compressor should be 

checked yearl5^ because poor adj^s^tmfent 

can increase the energy re'quired for 

cooling as much as 25 percent. 

An 'aamonia compressor, system containing 
'3 percent air reduces the efficiency 
of the systenr 17 percent > and can cost , 
$40.32 per.j/ear in "extra energy,-;- 



Table 5— -Calculated performancjes for 
mixtures of air and. Ammonia 
* • , 

Air in Coefficient? of Reduction, in 
mixture performance performanc^ 



' 0 



Percent" 



4.40' 



Percent 



The follx)wing' calculation assumefs a 
cost of $20 for a service call* 
Therefpre, t)ip net savings is $20.32. 

Calculations " 

* ■ 

12,000 ibTiiiXk«x 50 cows = 600,000. 
Xb/yr 

Electricity to cool lOO lb = 1 Mfti 
600,000 lb jc I'kWh = .6,OpO kWh/yr ' 
6,000 kWh X $.04/^tfh = $240'.00/yr 
Reduced COP^with 3 percent air ^ 

l6#8 percentr ' ' 
$240.00 X 16. 8^ percent - $40.32/yr 
Service call « $20.0p/call *, : 



Savings at. -Different Electrical^ Rates 



•tents/kWh /3c 



5C 



Annual" $10. 2A $20.32^$30.4"0 $40.48- 
savings 1 - 



1 
3 
5 



3.94 
3,66 
3.42 



12.7 
, -16.8 
22.3- ^ 



■V, 



X 
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MILKJ 



PLE 6V CUTTIUG COSTS BY USING A 
PUMP WATER COOLER TO PRECOOL MILK 



$30 energy savlhgs 



per year for a 70- 
cow dairy " 
\ ■ 



A pump. water precooler i$ one way to 
reduce the energy required to precool 
milk* A unit to precool 1,200 pounds , 
of milk per hour from 90^ to 70^F caft 
reduce by 40 percent or' more the amount 
of cooling a conventional air-cooled 
compressor ha» to'do^ 

Installation of such a precooler costs 
about, $750* Considering depreciation 
and interest on the eqpipmpnt'> the 
■average annual cost o£ operation for 
this type of precooler is about $105. 

The table, below wj.ll give an idea of 
the practicality, of a precooler for 
different* herd sizes and electricity 
costs^ For examp^le> a dairyman with . 
.a 70-;cow operation and with electric 
costs of 4 cents per kilowatt-hour, 
could reduce his electric bill by $134. 
Deducting the average annual ownership 
cost of: the precooler^ a n^t savings 
of about $30 is possible. 



Calculations 

Depreciation: ($750-75)/10-yr life = 
$67.30/yr^ ^ ^ 

Interest: $750/2 x 8 percent - $30.00/ 

Insurance: $7^50/2 x 0";8 percent » 

$3.00/yr ^ . " ' . 

Repairs: $750 x 0.5 percent ^ $3.75/yr 
Ownership costs = $104.35/yr / ^ 

12,000 lb milk x^O cows 840,000 

Electricity tc cool '100 lb » 1 kWJi 
(340,006/lOO) X 1 kWh = 8,400 kWh/yr 
.8,400 KWh^ $0.04/kWh = $356.00/yr 
$336 X 40 percent saving »■ $134.00/yt 



Saving^ at Different Electrical Etates 

Herd Cents/ * , 

size kljh 3c 5^ 6^ 

* 

50 ^ Annual $ 70.00 $ 95.00 $12O..OO^$l^'^.0i'O 
savings 

60 Annua; 86.^0 U5.20 14^.00 .172.80 " 

savings ■ * ^ * 

,70. Annual 102.80 135.40 168,00, 201.60 
'savings 
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VACUUM PUMPS 



The tnllking operation requires' 10 per- 
cent of the- energy used on* the average 
daj^ry farfl. Because of the constant 
use of milking equipment > even modest 
economies will accumulate over the 
years to produce a meaningful dollar 
savings. 

There ^re-^wo types of vacuum pumps In 
common use: the rotary vane and the 
centrifugal water . displacement pump. 
The latter, with no metal-to-metai 
contact, has great durability^ but It 
is relatively expensive and not well 
^uit6d to hard water.- \The rotary vane 
pump is used more often.* * 

The Qumber of cubic 'feet per minute 
that a vacuum pump will produce depends 
on the inches of vacuum being held> the 
elevation of the pump (feet above s^a 
level), the age of the pump, and *the 
revolutions per minute at which the 
puAp is run. Xhe pump is always "op- 
erating at full capacity whether it is 
being used at full capacity or not. 
The excess vacuum generated is handled 
by "bleeding-in" air through, a vacuum 
controller. A vacuum line should have 
one cbntroller for each 25 cubic feet 
per minute produced by the punvp. 



The motor size on a vacuum pump may 
depend on the type of pump, the cubic 
feet per minute required, and the 
.dealer. Sotfie dealers overspecify motor 
or pump size. If. a motor of 3 horse- ■ 
power is adequate, using a 5-horsepower 
motor is a waste of energy and money* - 



ENERGY SAVING TIPS 



Major Change 

Select a good vacuum pump that meets, 
but does not exceed, your needs. Keep 
in mind that systems with two levels 
^f vacuum require much more energy if 
two vacuum pumps are reqjuired.' 



Routine Maintenance 

Maintain the proper oil level to pro- 
long the pumf^'s life and eTfJElciency. 

Clean the screen around the air inlet 
on the vacuum controller to prevent 
cloggingt 

Check the belt for tightness and 
alignment.' 



Table 6 — Average annual energy required per 50-cow herd 
for specified types of milkets , 



Type of milker 



No, of 
kilowatt-hours 



Cost (dol) 



Bucket milker 

Bucket'milker ' 
plus transfer system 



3,000 
4,000 



120 
160 



Pipeline or parlor 

Auft>inatic takeoff 
(electroni^c) 



5,5DO_ 
7,500 



220 
300 



ERLC 



Automatic^ takeoff (two 
levels of vacuum) , 



10,000 



^3 



400. 
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VACUUM PUMPS 



EXAMPLE OP CUTTING Cp^TS BY SOUND 
VACUUM SYSTEM PLANNING 



$228.36 energy 



savings per year 



Consider a situation in which a two-- 
vacuum system has been installed 
instead of a one-vacuum sys.tem, ^ 

!pie^'xtra 3-horsepower vacuj^m pump will 
cost $228,36 a year to operate, not to 
mention the unn^eded investment outlay. 



^ Calculation^ ' 

3-hp motor uses 3,91 kW per h 



4 h/day 365 days/yr 
.9,1 kWh X 1,460 h/yr 
5,709 kWh X $0.04/kWh 



1,4^0 h/yr 
5,709 kWh 
$228.36/yr 



Savings at Different Electrical Rates 



Cents/kWh 3C 



4C 



5C 



6c 



•> 



Annual $171.27 $228,36 $285,45 $342,54 
savings 



VACUUM PUMPS 



EXAMPLE OF CUTTING^COSTS BY PROPER 
MAINTENANCE OF VACUUM PUMPS 



$4,40 energy foiT a 50-cow dairy 

savings per year with a pipeline 

milker 



J 



Dairymen can do several things to keep 
their vacuum pumps running effectively. 
Maintaining proper oil levels and 
^ keeping belts properly tightened and 
aligned can increase vacuum pump, 
-efficiency by* 2 to 5 percent and pro- 
^hg ttveriwe of the pump and motor . 
lis maintenance can save a. dairy 
inne]/ $4^40 in energy fcosts alone- 



Calculations 

Pipeline or parlor ~ 110 kWh/cow, 
110 kWh/yr x 50 cows = 5,500 kWh/yr 
5,500 RWh/yr x $.(J4/kWh ^ $220.00/yr 
.$220.00 X 2 percent savi^igs = $4.40/yr 



Savings at Different Electrical Rates 

Cents/kWh 3c 4(i '5C 6c 

Annual $3.30^ $4.40 $5i50^ $6.60 
savings 
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VACUUMPUMPS , 



EXAMPLE OF CUi:TING COSTS BY SOUND 
VACUUM fUMP BLANNING 



$23.36 energy 



savings per year 



A 5-liorsepower motoi: doing the job of 
a 3-hbrsepower motor is operating with- 
out "drawing, full power and is wasteful 
of energy and investment, 

A 3-horsepower motor consumes about 3.9 
kilowatt-hours per hour of operation* 
A 5-horsepower motor working at the 
rate of a 3-horsepower motor consumes 
about 4*3- kilowatt-hours. This over-* 
specification of motor, size would cost 
a dairyman about $23,36 a year* Over- 
specification of motor size throughout 
an operation could cost a dairyman 
hundreds of dollars in wasted energy* 

In , purchasing an electric mqtor> choose 
the size that will do the job but ,will 
not exceed the horsepower needed* This' 
is especially true for constant-load 
equipment such as a vacuum pump> bulk 
tank compressor^ or feed conveyor. 
Remember that short periods of overload 
are not harmful to electric motors, if 
the motor is not overheated* 



Calculations , 

5-hp motor uses*^.3' kWh (working'' at 3- 
hp load) 

3-hp motor uses 3*9 kWh 

Difference: " 4*3 - 3*9 = 0*4 kWh' 
4 h/day x 365 "days = 1,460 h/yr 
0*4 kWh X 1,460 h/yr = 584 kWh/yr 
584 kWh X $,04/kWh = $23.36/yr 



Savings at Different Electrjlcal Rates 
Cents/kWh 3(i 4(i ' 5(i 6(i 

Annual $17.52 $23.36 $29*20 $35*04 ^ 
savings ' ' ^ ' ' 



Electric mcttors are usually efficient 
in performing a host of labor-saving 
duties arouttfi the farm* But they use 
the^most e:i^ensive form of energy* 

The individual dollar savings to be 
realized by the careful planning, 
purchase and use of electric motors 
may be small by day, .month, or even 
year; but they can be appreciable over 
the lifetime oE the motbrs* 

Electric motors differ primarily in 
the amount of starting torque developed 
and starting current required* The 
type of motor to use, depends on the 
starting torque , requirement of the 
equipment to be driven* Fans have, low 
starting torque; therefore, split-phase 
motors are satisfactory* Capacitor 
start-induetion run motors hav^ medium 
starting torque and are excellent for 
vatuum pumps and conveyors . Barn 
' cleaners and si^o unloaders have high 
starting torque ^nd require cafiacitor 
start-capacitor run, or repulsion- 
induction mentors* Farm e^||iLpment 
manufacturers usually recommend the 
type and size of electric motor needed. 



ENERfeY SAVING TIPS 



tjor Change 



Consider using three-phase motors* They 
cost 'less to buy, are extremely depend- 
able, and- normally operate more effi- 
ciently than single-phase (standard 
electric, 'hurrent) motors. 



Routine Maintenance \* 

Check that motors are secinraLy mounted 
to a smooth, solid foundation, and that 
pulleys are correctly aligned to avoid 
excessive wear of belt and bearings* 

Maintain "proper belt tension, If the 
belt is too loose, it will sliV^nd 
cause overheatdCKg: and excessive be^t , 
wear* If it is t^c^^ight, it will 
cause excessive wear of motor bearings* 
The belt shoald be snug in the grooves, 
but not taut. . » 

Clean dust and dirt from motor to ensure 
proper cooling* ^ 

Checlc bearings for wear* ^cessive side 
or end play may waste current* 

Do not overlubricate oil beArings, * ^ 



Crean starting switch contacts or 
brushes* Use a very fine sand paper, 
not .emery cloth * 

Check to be sure the motor 'shaft turns 
freely* Tight or misaligned beS^ringsj ^ 
will cause the motor to overheat and 
waste energy* ^ < 

Check belt pulleys to be sure that they 
are secure on their shafts* 



Replace worn belts* 



Tabl^ 7--Annual energy required per 50-cow herd for ^ 
specified equipment add activities 



Equ ipment 






or activity 


Kxlowatt-ho^rs 


Dollar cost 



Silo'tinloader 

] 

Feed conveying ^ 
Bunk feeding 
Barn cleaner 
Manure stacker 
Mechanical scraper 
Crowd gate 
Roller mill 
Hammer mill 
Well pump 



r 



1,800 
800 

' 600 
500 
400 

6,600 

- 150 
300 
750 

1,600 



i 



72 
32 
24 
20 
16 
264 
6 
12 
30 
64 



|er|c 



TabXe 8 — Energy requirements of single-- and three^^phase electric 
motors with specified horsepower ratings 1/ 

(kilowaccs required per hour of us*y ^ , 



Horsepower rating 



3/4 
1 

1.5 ' 
2 

. 5 

7.5 . 
ID 

40 . 



Electric motors 



Single-phase 



Three-phase 



1.5 
1,8 
2,3 
2.7 
'3.9 

, 6,4 
9,2 

11.5 



1.0 
1,3 
1.9' 
2,4 
3.5 
5,7 
8,3 

10;^ 

39.6 



1/ For motors with normal torque and speed characteristics at full lo^d, 

.-n ' ' 



ELECIUC MOTORS 
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E30^LE OF CUTTING COSTS BY USING * 
THREltPHASE VERSUS SINGLE-PHASE MOTORS 



llhree^phase motors xost less to 1)uy 
and^ require less energy to «^erat;e* A 
ID-horsepower motor operated for 11 
hours a day will cost $35/04 less^o 
run per yeat on three-phase. current 
than on slngle-ph^se current* 

Talk to a power' supplier about three- 
phase Current* It is not available 
everywhere, but many power suppliers 
will install three-phase lines if they 
feel there is sufficient future demand 
to pay for the investment* 



$35*04 energy * 
savings per year 



witH three-phase 
Ibrrent 



c. 



Calculations 

. Single phase li^otor . 

2' h/day x 365 days/yr ^ 730 h/yr 
730 h X 11.5 kWh = 8^395 kWh/yr 
8,395 kWh x $;04/kWh - $335*80/yr 

Three phase motor 

730 h X 10.3 kWh = 7,519 kWh/yr - " " 
7,519 kWh X $.04/kWh = $300*76/yr 
Saving ($335*80 - $300*76) => $35*04/yr 



t^Bci 



Savings at Dif ferentlHKctrical Rates 

^ents/kl?h ,3c . 4c * 5c 6c 

Annual $26)28 $35;04 $43*80 $52*56 
savings 



EXAMPLE. OF CUTTING COSTS BY BUYING A 
MORE EFFICIENT ELECTRIC MOTOR 



;$66,00 energy 



"savings in 5 years 



The purchase price of a motor is<^"only 
part of its cost. There is the dost 
of the .energy required for daily op- 
eration. Usually the most efficient 

vmotor.will be the cheapest in the long * 

' run. 

^ Assume a i^rmer can, purchase a 3- 
^ horsepower single motor that is 3 
percent more energy-efficient than a 
competing brand. How much more coul*d 
he afford to pay for the more efficient 
. motor? If the motor runs S hours per* 
. d'ay and h6 wants the energy savings to 
pay for the^added investment In 5 
years> he could pay $66 more. 



Calculations ' , - * 

r * 

(^|flciency = .746 x hp output/kW Input) 

Motor A (life ^ 10 years) 

Effioiency: .746 x 3 hp/3.9 kW = 57 \ 
percent 

5 h/day x 365 days/yr = 1,825 h 
1,825 h/yr x 5 years = 9,125 h 
3.9.kWh X 9,125 h = 35,679 kWh 
35,679 kWh X $.04/kWh = $1,427/5 yrs. 

Motor B (life = 10 years) 

Efficiency: .746 x 3 hp/3.7 kW - 60 

percent \ 
3.73 kW x" 9,125 h = 34,036 kWh \ 
34,036 kWh X $.04/kWh $1,361/5 V^s. ■ 
Savings: $1,427 - $1,361 = $66" \ 



Savings at Different Electrlcal^Rates 

Cents/kWh 3<: 4<: 5<: 6<: 

Annual $45.00 $66.00 $82.00 $99.00 
savings 
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ELECTRIC motor! 
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EXAMPLE OF CUTTJNG COSTS BY USING 
ROLLER MILLS INSTEAD OF HAMMER MILLS 



$11.60' energy 
savings per year 
for a "dairy with 



a 50-cow tterd .f ed 
2 tons of corn 
per cow 



If ypu are thinking of buying a grain 
mlll> you have a choice to make* 
Roller mills cost more than haimner 
mlll&> biit'they produce fewet fines. 
This reason alone has prompted m^ny 
dalVymett to purchase roU^ mills. 
But now that energy Is more expensive^' 
another f^t Is emerging: rollergpills 
require less energy than hammer mills* 

The energy required to grind feed ^ 
|J}%pepds on screen size, moisture con- 
tent of the grain, and type of grain 
processed. U.S. No. 2 corn (15 per- 
cent moisture) ground In a hammer mill 
equipped with a 0-2f5-^lnch- screen and 
In a roller mill with O.l^inch clear- 
ance Is used In this coi^arison. , The 
hammer mill requl^res 3*75 horsepower 
hours per ton of corn proce^sed^and 
the roller mlllt requljres 1*5 hor^e- 
powei^ l|^urs per ton. The roller mill 
would save 290 kilowatt-hours per year, 
or $11.60> assuming each mill la 
^quipped with an electric motor of 5 
horsepower, and a 50-cow herd Is being 
fed 2 tdns of corn per cow* 



Calculations 

* 

Hammer mill _^ ^ ' 

^^2 tons graln/yr x 50. cows = 100 tons/yr 
,6.4 kw/5-hp motor = 1.28 kWh 
3,75 hp/ton x 1,28 kWh = 4.83 kWh/toil . 
4.83 kWh/tdn x ioo tons ^83 kWh/yr 
483 kWh X $.04*= $19.32/yr 

Roller mill 

1.5 hp/ton X l,28\kWh.= l',93 kWh/ton 
1.93 kWh/ton .x 100"* tons/yr ■ =* 193 kWh/yr 
1,93 kWh/yr x *$,OA/*kWh = $7,72/yr 

Savings: $19,32*^- $7,72*= $11.60/yr 



Savings at Different. Electrical Rates^ 

Cents/kWh 3C 4c 5C (K 

Annual $8^70 $11,60 $14*50 $17,40 
savings , . 



TRACTORS, TRUCKS, ANI> ENGINES 



Engines In tractors and pickup ^ttiicks' 
are major energy users on any farm. 
In fact, gasoline and diesel fuel ^one 
account for 65 t>ercent of aj.1 energy ' 
used on U^S* farms. 

* 

Onl^ a thorough work analysis can help 
rid ^a dairy operat^^j^^of fuel wdstf^ 
ffe o'ffer no grand scheme here; for 
e^ch operation is upique* Many common 
pitfalls exist* Some ot these examples 
may poinf out fuel wasters that go un- 
noticed* Most are easy to* correct. 

When fuel savings are the result 'of 
reduced engine operating time, more 
than just fuel dollars is saved. Non- 
fu6l costs, such as *^pairs, oil, 
grease, tires, and the like are reduced* 

♦ Cutting labor costs is another benefit 

^>f rfeducin^ operating time* ; 

Simple savings of fu^l .begin evdn 
before you start the 'tractor, truck, 
or car*' / ^ ' ^ > ^ 
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ENERGY SAVING tiPS " 
Major Change 



Consider buying a diesel tractor or 
Miruck* Diesel engines use approximately 
25 percent less Btu'^s per horsepower 
generated, which means roughljN^e*^ 
fourth fewer gallons of fuel* ■ ' ^ 



Consider electronic igniti6n and radiA 
tires, when tiuying a n^w car &c pickiip; 
They provide l^etter. fuel economy. - ^ " 



1 

i^xder aXl-gea 



r powei" transmissions* 



Congxder a 

Tests have sh6wn that are'^per- 
cent i&ore fuel-efficient than hydCa^^lic^ 
drives, even at reduced engine speed 
an(J-when the car .qr pickup is "partly , *^ 



or fully' loaded* 



Koutlne Maintenance " . , < * * 
* 

Check spark" plugs periodJ^cally; .one' 
fouled spark pljig or one stuck valve- 
lifter s:an cause a^loss of 10 to 15 
percent of ,the fuel used* . ^ ' ^ 

Mai^ntain proper fuel mature* Too rich 
or too poor a nHxture wastes fu^l* / 

Have regularly scheduled tijneups; tljey 
can save up to 10 pei^cent on fuel* 

Keep tirea^of tractors and other imple-, 
ments properly inflated^ 

check for' improper' lubrication, a ioose 
fan belt, or/low oil leyei; ,all tjiiree 
increase fuel consumption* ^ * 

Check tanj:, lines, fuel pump, an<! 
carburetor for- leaks* ; * ^ W 

Keep fuel in^ the tank, ^*especially in 
winter, to prevent condensation* '.^ 

* * ^ * — > 

Check fuel usage against* the fuel bill* 

« 

Don^t fill tjie tanlc ; leave. roofc, for 
expansion^ ' , * 



Plan to ;reduCe'the number of miles ^you 
drive your pickup and aut6- 
* 

Usje the most energy--ef f icient tractor 
or' vehicle for the job- 

■ 

Haintaln dispensing records by vehicle 
and by'<(ask performed^ This can 
identify y^wasteful usage^ 

* 

, Avoid excessive warmups in winter^ 

Minimize idlings. Ten minutes of uti- 
^ necessary idling a day translates into 
-^an additional 3P* g^allons of 'fuel you 
-must buy annually* 



Don*t Ite^ye the choke put too lodg^ 

Let out the- clutch slowly; guick * 
'starts waste fuel and are hard on 
equipments ' ' 

Run tractors in the proper gear for 
the Ic^ad and condition^ Improper 
-^shifting and use of* the wrong gear can 
result ,in a 5-percent fuel Id$s, 

Be surg the therniosts?t is, working 
properly* > " 



Table 9*-*-Average annual energy required in, specified activities 
of a 50-cow dairy 



Activity 



No. of gallons 
gasoline equivalents 



Cost (dol) 



Peed grinding and mixing 

Manure scraping 

^ Manure loading 

Manure spreading 

Liquid manure' 
pumpihg and agitating 

Trench silo unloading with 
, frptit en5 loader 

Self unloading wagon 

Mixer' wagon 

Pasture work 



90 
180 • 

38 ' 
' ' 138 
180 ' 

120 

'■ 1*80. 

300 
,2 per acre 



A5w 
90 
19 
69 
• 90 

60 ' 

.90, 

:i50 

$1 per acre 
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TRACTORS, TRUCKS, AND d^GINES 



pAMPLE OF CUTTING COSTS BY MATCHING 
mCTOR SIZE TO LOAD 



$45,d0 energy 



savings ^ per year 



Using a larger factor than -is necessary 

for a job wasji;^ fuel. It takes niore 

horsepower and j&re fuel for the larger 

tractor just to move its own weight- 

'Also, engines may have to be opei;ated 

at 'standard* speed to generate the 

necessary revolutions per minute for 

top operation, even If the extra powier 

is not needed. Operating an engine at 

standard spee<} wastes fuel. 
m 

Spreading manure takes about 100 
hours a* year. Suppose 3^50^ or yS-^hp 
tractoxi would d6 th^ job, but you use 
a l25-hp trapfcor. It will' take 24 uinits 
of horsepower to roll the 75-horsepower , 
tractor at 6 miles fffer hour ov^r a fair 
Surface; the. 125"horaepower^ractor 
would use 34 units just-^te^oll its .own 
weight — 10 units more than the smaller 
tractor^ Rolling the extra^ weight and 
operating the bigger engine will tak^ 
1.0 to 1.% more gallons of fuel per 
liouri depending upon the engine speeds ' 
used. This could mean an ^^ttra cost 
of $40 or more a year- 



Calculations' 

■ l25-hp traccor 

. 3.5 gal/h X 100 h = 350 gal 
350 gal Tt $.45/gal = $l58/yr 

75-^p tractor 

2.5 gal/h X 100 h =250 gal 
250 ^al X $.45/gal = $113/yr 

Savings: $158. -.$113 =^45/yr^ 

56-hp tractor 

' 2.0 gal/h X 100 h = 200 gal ■ 
200 gal X $.45/gal =■ $90 

Savings: $158 - $90 = ^$68/yr 

Savings at Different Diesel Prices 
Cencs/gal 40c 45c 50c 55C 

Annual * $40" $45 $50 $55 
savings 



IBACroSS, AND ENGINES , 



EXAMPLE OF CUTTING fiOSTS BY CORRECTING 
A GASOLINE TRACTOR THAT MISFIRES 



$22*50 energy 



savings per 100 
hours of use 



-One fouled spark plug can boost, fuel' 
usage^by 10 to 15 percent* If a 50- 
hp gasoline tractor used at full 
load and full engine speed for aji 
operation that takes 100 hours a year, 
and the engine is ^'missing/* it could 
use an eictra 45 or more gallons "of 
fuel* This would 'mean. $22* 50 ta\ 
$29*25 or more wasted* 

If this tractor is used for other ' 
tasks> as undoubtedly it Would be,' 
savings* from proper maintenance would 
be much greater » 



Calculations 

4*5 gal /h X 100 h."= 450 gal 

450 gal K 10 peAient; waste - 45 gal 

45 ^al X $*50/gat « $22*50, pet 100 h 



Savings at Different Gasoline Prices 

Cents/gal 50<? 55<? 60<? 65<J 

Savings $22*50 $24*75 $27*00 $29,25" 
' (per 100 

hours of • * . 
use) 



s 
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TRACTORS, ISUCKS, AND HNGINES 



EXAMPLE OF CUTTINQ COSTS BY INSURING 
PROPER OPERATION OF THE ENGINE 
TH&MOSTAT 



$14 4 00 energy 



%ayingd per winter 
seasoti 



Be Sure the th'^pK>stat is functioning 
properly so that the e^ine warms up 
quickly* especially in winter* Fuel 
consumption decreases by approximately 
25 percent when th^ engine. is operating 
at 180^F instead*f lOO^F* 

■ ■ 

If the thermosjtat on a tractoj: is stuck j 
tluring .the tfinter> the* tractor may 
operate at lOO^F. or }.ess> no matter how 
long it is used. Assuming the tractor 
is used ^0 hours during the three ' 
coldest months of th^ year« $12.60 
"Would be saved by having a properly 
functioning thermostat. A new thermo- 
stat costs about $3. 



Engine operating 
temperature 



140°F 



160°F 



Gallons of fuel'-^ 
.consiimed per* hour 

3.5 . 

3.2 

^ i 2.9 

2,8 



Calculations 

Enpine temperature: lOO^F 

3.5 gal/h X 40 h =.140 gal 

140 gal X $.50/gal^$7q.00/season 

Engine Temperature: ISO^F 

2.8 gal/h X 40 Ji - 112 gal 

112 gal ^ $*50/gal = $56.00/seeson 

Savings: . $70 - $56.00 := $14.00/season 

Sa^vings at Different %lesel Prices 

Cents/Gal 40c 45^C 50c 55c ^ 

Savings $11.20 $12.60 $14.00 $15.40 
(per 
winter) 



J 
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UGETING 



Lighting costs account for 3, to 6 per- 
cent of a typical dairy farm^s total 
electric bill. - 

Review how you use llglifting* One 100-^ 
W^tt bulb left op 24 hours^ajiay will 
cost'^about $35 a year* 

/'^ 

Units used-to measure amount o/ light 
are: lumfens, watts, and foot-candles. 
The amount of light put out by a bulb ' ' 
Is measured In lumens; th^ amount of 
electricity used to produce these 
lumens Is measured In watts* Con- 
sequently, a measure of efficiency can 
*be '^lumens per watt/' 

/ 

A foot^-candle Is a measure of the 
amount of light actually falling upon 
an obje^ct (one foot-candle Is one lumen 
per square foot), and Is commonly used 
to Indicate the amount of light needed 
In various work places* 



One standard 40-watt fluorescent lamp 
can put' out 3,200 lumens, using 40 
watts for the bulb and a few more watts 
for the balj.ast (tiny -transformer In * 
the lamp fixture)* Twp standard 100- 
watt incandescent (Edison) bulbs can 
"put oUt i,200 lumens uslug 200 watts* 
In^thi^v case, the fluorescent lamp 
would be giving about 60 lumens per 
watt, while the^two Incandescent bulbs 
would be giving only 16 lumens per 
watt* * , . 

Your eye and feelings for the amount 
of light needed Is a good guide, but 
you may wish to Be mqre accurate^ 
ThlQ can be done by buying or borrowing 
a light meter and referring to the 
chart below* 



Table 10 — Average annual energy requirements for specified 
buildings and outside lighting in a 50-cow dairy 



Item' 


No. of kil<iwatt-hours 
* 


^ Cost (dol) 


Mllkhouse 




18 ' 


Parlor 


880 ^ " 36 


Freestall barn . ^ 


2,o6s 


, 80 


Stanchion barn 


1,300^ 


' * 52 


Outside lightings 


440 • 


18 


Feed room 


220 


9 ' ■ 


Shop, ' 


150 


J^K 6. 








Hay storage 


•220 


\ .9 



RecomiHende(H:f!llumindtion Tevels 



Building o'r Wbrk activity 



Fg'ot -candles 



Feeding, InSpect^^on,' and cleaning 
Reading charts ^d records 

\ % 

Inspecting udders and teats 

Washing and sanitizing bulk tank 
and other dairy utensils 

Preparing ^nd processing feeds 

i 

Livestock housing (heat detection, 
* ^general health) ^ 

Machinery storage ^ 

Farm office * ^ 



General inactive areas (to discourage 
prowlers) ^ f 

I' 

Yards and paths ' 

Service areas (fuel storage, building 
entrances) J ' 



20 
30 
50^ 
100 

10 

. 7 

5 

'70 
2 • 

1 

3 



Adopted fijrom Krewatch, "Far^ Lighting," FB -2243, p. 10-12. 



4. 



The lifespan of a bulb is measured in ' 
"average hours of life," This "measure 
is important to consider because it 
will indicate the frequency with which 
bulbs must be replaced* 

In suinmary, use the correct amount of 
light in workspaces, an efficient lamp, 
and a long-burning bulb. Turn out 
lights when not in use. 



ENERGY SAVING TIPS , 
Major Cjiange 

Consider lighting efficiency in the 
planning of jrour new barn, parlor; or 
other building* Take advantage of sun- 
light by designing buildings so the 
longest .side faces south. Use trans- 
parent fiberglass panels in cold free- 
8t:all ^barn roofs* Allow for windows 
to admit natural light* 

Use fluorescent, instead of incandes- - 
cent, bulbs wherever possible indoors* 
They proviiJe about 4 times as much 
light per unit of energy as incandes- 
cent bulbs- 

Consider mecury vapor, metal halide, or 
high pressure sodium lamps for larg^ 
areas outdoors* A mercury vapor lamp 
provides more than twice as mucb^ light 
per watt as do standard Incandesc^nts; 
a metal halide. lamp provides 4 times 
as much and a high pressure sodiuD^, 3 
times as much. The drawt'^ck for-t-hese 
lights, 'however,, is that they-.reqaire 
3 to 10 minutes startup time* 

Keep in mind that the number of usable 
foot-candles of a* light decreases with • 
the square of the distance between the 
light'soufce and the worTtspace, Plan' 
to place lights accordingly to reduce 
the number of lumens needed. . , 



Routine Maintenance 

Replace two bulbs with one that has the 
same number of lumens. Substitution 
of one 100-watt incandescent bulb for 
two 60-watt incandescent bulbs achilaves' 
a 16-percent energy saving, and pro- 
vides approximately the same light* 

Clean light fixtures* A clean 25-watt ' 
bulb with a clean reflector has the 
same light intensity as ^ clean 40--*- ^ 
watt bulb with no reflector or a dir^ty 
60-watt bulb with no reflector^y^ 

ElljiKLnate unnecessary lights* 

Change to a lower wattage, change to^ 
more efficient lighting source, or 
add switches to^ permit single or small^ 
group operation of lamps wherever^ 
possible^ ' i 

Remove unnecessary Is^s^ especially 
in rooms where all lights opeifate off 
^one switch* If ' you are Removing a ^ 
fluorescent lamp, disconnect the pri- 
mary side of the ballast* The ballast 
draws energy even after the Removal of 
•the. bulb * * ^ ^ . • 



Remove lamps in such a way as to 
the wo'krk area free of shadows* 



keep 



Replace fading fluorescent bulbs W- 
cause their efficiency is decreasing 
rapidly^ 



Lighting' Chart 



Type of lamp 



5i2e by 
watts 



Average output 
in lumens 



■Approximate lumens 
per watt 1/ 



Average hours 
of life 2/ 



Standard 
incandescent 



25 
40 
60 
100 
150 
200 
300 



225 
480 
810^ 
1,600* 
2,500, 
3,500 
5,490 



9 
11 
14 
16 
17 
18 
18 



75.0 
to 
1,000 



Standard 
fluorescent 



15 
20 
40 
60 
75 



660 
1,000 
3,200 
~4,080 
5,-475 



34 
40 
66 
68 
78 



18^000 



Mercu 



Fj£__S7a^r 



Metal balide 



High pressure 
sodium 



1/Nfr 



75 
100 
175 
250 
'400 
. 700 

175 
400 
1,000 

I. 2^ 
400 
1,000 



2^800 
3,800 
7,500 
11 , 600 
21,000/ 
39,0^^^ 

12, OOP. 
34,000 
95,000 

25,000 
47,000 
130,000 



40 
40 
40 
45 
50 
50 

65 
80 
90 

k 

80 V 
160 
110 



24,jOOO 



18,000- 



20,000 



_ Lncludai the power requirement for the ballast when appropriate . - 

_2/ A'hes^ "hours .vary, and you shoi^ld check the specif icatttons on the 

pa7k4ge. ",Long-life" incandescent bulbs are available iii the range of 

3,500 hours, but they deliver 10-15 percent fewer liimeas* per jtratt. 

" ■ * C ■ ■ , 
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EXAMPLE OF CUTTING COSTS BY. CAREFUL 
ATTEHTIDK TO LIGHTING USE 



$192*00 energy 



savings per year 



Lights may nbt consume large amounts 
of electricity when used properly, but 
Improp&r '^use and peglect can cost a ' 
substantial amount. Turning off lights 
vhen they are no longer needed saves 
energy and dollars* 

One flalry fanner reports saving 400 
kilowatt- hours .on his electrical bill 
when his hired man quit and he hired 
another* Apparently, the first man had 
a hard i^time remembering to turn off 
lights* The decrease ofi ,400 kilowatt- 
hours may seem an unduly large amount, 
but Vhen broken down to the number of 
100-watt bulbs burned continuously. It 
seems possll>le^ - In 1 month, six 100- 
watt bulbs used continuously would 
consume 432 kilowatt hours at a cost of 
$17*28 per month', or $210*24 per year* 

^TJie farmer's savings for a year amount- 
ed to $192* 



Calculations 

Six 100-watt bulbs bJrnfng contltiuously 

100 watts ^ 6 bulbs 600 watts 
600"^ watts X 24 h/day = 14,400 watt 
h/day 

14.4 kWh/day x 30 days = 432- TtWh/month 
14.4 kWh/day x 365 days ^ 5,256 kWh/yr 
5,256 kWh x $*04/kWh. =^|>i0*24/yr 

Save 400 kWh/month ' ' ^ 

400 kWh/month x 12 months = 4,800 
kWh/ yr . 

4,800 kWh 3^ $*04/kWh = $192/yr , 

Savings at Different Electrical Rates 

Cents/kWh . 3C 4c 5c ' 6<f 

Annual $144*00 $152*00 §240*00 $288*00 
savings 



'4< 
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EXAMPLE 1)F CUTTIMG COSTS BY CHAHGIMG 
FROM IMCANDESCEHT T,0 FLUORESCENT BULBS^ 



$39f84 energy 



savings per year 



Six 100-*vatt incandescent bulbs/ used 
in- a stanchion barn 6 hours per day, 
put out approximately 9>600 lumens of 
Jight. ■ Three '40ia^att fluorescent bulbs 
did the same job ^(9, 600 lumens), *^e 
cost of ch^gipg from incandescent to 
fluorescent laiDps is about $30 to $35. 
The savings from that point on could 
be $39.84 per year. 



Calculations 

Six 100-watt incandescent Ibulbs' 

100 watts ^ 6 bulbs « 600 Vatts 
600 vatts X* 6 h/day = 3,600 vatt h/day 
3.6 kWh X 365 <Jays = 1,314 kWh/yr 
1,314 kWh X $,04/kWh = $55.56/yr 

Three 40-watt fluorescent bulbs 

Average lumens per v^^t = < 
3>200 lumens ^ iumei^ per Vatt 48.5 

vatts/lamp 
48.5 Vatts (bulb and ballast) x 3 ° 

145.3 vatts } * ' 
145.5 vatts -X 6 h/day = 873 watt h/day 
0-873 kWh X 365 days = 318 kWh 
318 kWh X $.6v/kWh ^ $12.72 

Savings!- $52.56 - $12.72 =■.$39.84 : 



Savings at Different Electrical Rate^s 

Oents/kWh^ 3(i ' 4(i 5(i 6(1 

Annual $29; 88 $39.84 $49.. 80 $59.76 ' 
savings 



4"^ 



VropROKEEPINd' 



The purpose of keeping records of 
physical units of energy Is twofold. 
Flrstj with whkt looks like continually 
Increasing costs of energy^ financial 
records alone are of little value In 
evaluating energy savings since total 
es^endltures will prob^ably continue to 
rise* Seconds records In terms of 
kilowatts and gallons will Indlcate^ 
specific ^amounts of endrgy sav^d* ^ 



To begin keeping records^ subtract the 
amount of e^ctrlclty used in the house 
from the aifcunt used in the dairy^ if 

.both are oj one meter. The following 
tables should help you estimate the 
number of kilowatt 'hours you use in 
your residence* The amount hf electri- 
cal energy used in a typical home for 
lighting and appliances is 400-600 
kilowatt-hours per month* This includes 
electrical energy used for cooking but 
not an electric hot water heater. The 
amount of electricity required for the 

, water heater Varies among .families* 
(One y}-mlnute shower requires 6bout 7 
kilowatt-hours of electricity to heat 
the water used.) Heating* and air 
conditioning are not Included in the 
above figure. (The fan on an oil or 
gas. furnace requires approximately 0.6 
kilowatt-hour of electricity per gallon 
of fuel burned.) If your house is 
heat^ electrically, yo u al ready know 
about Increased electric bltis , 

The following recordkeeping charts 
.should help-yoq to -determine your 
electricity and" fuel use* Identify 
those parts of your operation where 
you can save the most energy and money* 
Compare your present practices (hours 
of use) with revised practices* Use 
chart I on energy u3e to caliiilate ^ 
the amount of electricity you presently 
use to care for your herd* .Deduct the 
amount your household consumes and 
enter^the remaining montly kilowatt-, 
hour usage on the worksheet* . ^ 



Record hours of operation of major 
types Q,f equipment on chart II* The* 
.preceding sections list types of equip- 
ment and typical amounts of energy used* 
Combine the in format ion' on cha?rt II ■ 
with information from charts III and IV 
to h&lp determine the energy u^ed in 
major dairy related tasks* ^ 

Chart III on energy use is tor 
estimating kilowatt hours used in per- ■ 
forming chores. Use it as ft»l}.ows: 

(1) Enter theLhoj^appwer of the motor 
.for each piece of elei^rlcal equipment* 

(2) Select the correct conversion 
factor for the size motor from the 
table on Electric motors in chapter 6* 
(For example,. 6*44Q kilowatts are re- 
quired per hour of use for a 5-horse- 
power motor.) 

Table 11 — Fuel contumptlon of 
common tractors and v^lcles 





Site of 


Gasoline 


Diesel 


Vehicle 


vehicle 


per hour 


per hour 






(gal) 


(gal) . 


Tractor^ 


25 hp 


1.7 






40 hp 


• 2.7 


1.9 




60 hp 


A. I 


2^9 




90 hp 


6-1. . 




Truck 


,1/2-ton 


1-0 






1-1/2 ton 


1.8 


y 



Table 12 — Electric current and fuels 
required to heat lOO gallons of water 



Item * 


Unit 


Quantity 


Electricity 


kW 


29 


LP gas 


gal 


1-7 ■ 


If2 fuel'joll 


gal 


, 1.2 


1- ; 

■ '47 







' Energy Use — Chart I 
(kilowatt ho(irs used p^r cow) 

■ . • • ( 



Month 

^ w 

^ 4 


^ase year 


. ' Comparison year 


KilOvatt 
hours 
1/ 


Number 
of 
cows 
2/ 


Usage 
per 
cow 
3/ 


Kilowatt 
hours 


Number 
of 

cows 

' 2/ 


Usage 
per 
cow 


Percentage 
change 


- ^ January 
















February 
















March 














f , 


April 




* 












May 
















'\ June 












\ 




July 


* 






* 




* 




August 
















September 










* 




* 


Oct^er ^ 














* 

* 


November 












* 




- December 




{ 












? Total; 

















\J Enter number of 'kilowatt hours on your bill minus monthly house use* 
Be consistent in the amount you deduct* Enter the hours of use per unit 
of time, (For example/ 40 hours per month*) * ' ■ 

. If Ipclude both dry and lactating cows,' 

3^/ Multiply kilowatt hours by number of cows to get your usage per unft*^ 
(For example,' 6-440 x 40 = 257*6 kilowatt hours of usage par month,) 

4 ^ 

If you save just one kilowatt hour per^day, you will save $14*60 per year 
(at 4<; £er kWh) * You can save energy and money by kliowtng how and where yo 
use the energy you purchase. 

0 ' . 



er|c ^ 



.Energy Use — Chart II 
(^ours of use by farm equipment 



Type of ^ 
equipment 


^ ' — ' f^.^ ^ — \ — 

^ * Average h'ours used- per month 1/ 


Total for 
year 2/ 


Jan. 


Feb. 




Apr. 


May 


June 


July 


Aug. 


Sept. 


.Oct. 


■ Hoy. 


Dec. ^ 










. * 




4 






V 




- - 












* 








* 








t 










4 


























J 


















* 












* 






\ 








































< 










- 










- 


















-* 


- 






J. 
































*— 




















































* ■ 






































* 
















\ 






> 






























* 


- r 


) 








































• 


— f— 



















J^/ For example, number of hours per month'that your bulk tank compressor runs- ^ ^ 
II Enter in the "use per unit of time" column of (hart III. , ^ ^ 



Energy Use — Charf III 
(electric motors) * 



'Pvn A rsT Ant 1 ^ nm ^ 

j^ypc u £ cuuxpnicnc 


Horsepow^^ 
* o f 
piotor 


V/Onvc r s ion 
factor 1^/ 


Use per . 
unit of 
time 


kWh per 
unit of 
time 


! b 


















* 














* 


* 


























• 






• 




* t _ 












f 




< 
















f 










-J 


















: — '■ 










> 































V Conversion factors are in table on electric motors 




Energy Use — Chartr IV 
(tractors and trucks)* 



• ^ 

* 

, Type of equipment 


Size 


Conversion 
^factor 1/ 


Use per 
unit of 
time 


Fuel used ^ 
per' unit . 
of time ■ 


* 


- 












9 




















^ (— 


%f ■ 




• 






















. : 
















\. 












. — \- 


y 




























































* 


* 



























11 Conversion' factors are in fuel consumption table. 

Chart IV on energy use is for^est^cnating "gasoline or die^el fuel usages * Us 
it like chart til. It could be used- in conjurN^fbn with your records on 
reftS^lingi The number of gallons of fuel used bV each vehicle and each 
task is valuable information to have for determining which ones, are more 
efficient -in terms of horsepower produced and/workdone. 



Since farmers may^have their household electricity on Jthe'same meter as the 
electricity used in farming, we are including tfie following table so the 
reader may estimate the electric power used in tJhe home. 



Appendix table 1 — Monthly Energy Requirements pf Electric Household Appliance? 




Appliance ' 

For food preparation: * 

broiler 
Cof feemaker 
Deep fryer 
Dishwasher 
Frying pan* 
Hot plate * 
Oven, microwave *only 
Range with oven 
Roaster . 

For food preservation: 
r ; 

Freezer (15 tt^) 
Freezer (frostiest 15 ft^) 
R^frigeratiir (12 ft3) 
' Refrigerator (frostless 12 ft^) ^ 
Refrigerator/Freezer (lA ft3) 
Refrigerator/Freezer (frostless lA tt^) 
't * 

,For lauijdry: •* 

r S 

Clpthes dryer 

Iron (hand) ^ 
"Washing-machine (automatic) 
Vashing machine (nonautomatic) ' 
^Water heater 



■ Estftnated kWh 
consumed Ttonthlv 1/ 



8 
9 
7 

30 
■ 20 
8 

* 20 
100 

20 



100 
150 
60 
100 
^5 
-150 



80 
10 
8 
6 

400 



See footnotes at end of tabulation 
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For comfort conditioning: 



Air conditioner (rqjom) 
Blanket 
Dehumidifier 
Fan (attic) 
Fan (window) 
Heater "(]K)rtable) 
Humidifier 
> 

For home entertainment: 



Radio ; * 

Radio/record player 
Television — ^ 

Black white tube iype 

Black & white solid state 

Color fiA^ type 

Color solid state 



7. 
9 

30 
10 
55 
40 



u When using these figures for projections, such'factors a3, the ^ize 
of the specific appliance, the geographic area, and individual usage ^ 
should be considered « 

2/ Based on 1,000 hours of operation per y^ar* Thi^ figure will vary 
widely depending on area and specific sizfe of unit. ^ You can ap'proximate 
the energy u$ed in air conditioning by multiplying tons of capacity 
(12,0(j6 Btu's = L ton) timer hours used. This will approximate the 
kilowatt-hours of electricity consumed." 



Source: Electjtic Energy Assoc;Lation. 
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BTU ACCOUNTING 



e producer can convert the quantities 
of different types of fuel 'used on hi<6 
f arm 1:o a common measure-^ the Btu of *~ 
energy used with the aid of yie con^ 
version, ^ac'tors in the tab^ation ^ , 
below* The produiie^r may find this 
measure useful when comparing total * 
energy use from year to year or month , 
to month or when comparing alt^native 
equipment or practices in terms of 



: ^ 

energy use where more tnan one type 
o^ fuel is involved* For example, if 
one u^d 4,000 gallons of propane, 

«500 gallons of regular gasQline, and 
25,pOO>teilowatt hours of electricity 
^ast year, the total energy use in Btu 
would be 515*3 millioti Btu* The 

' cSalculations follow: ► 



/ * 

. 4^000 gallons propane x 92,000 Btu/gal , 

500 gallons reg. gasoline x 124,000 Btu'/gal 
* 25,000 kWh X '3,412 Btu/kWh ^ 

<^ Total Btu 



368,000,000 
62,000,000 
85,300,000 

515,300,000 



Btu Conversion Factors 



Gasoline (regular) 

Diesel fuel (no* 2) ; 

Propane 

iJatural gas 

Natural gas 

Fuel oil (no. 2) 

Goal (anthracite) 

Coal (higlv-volatile bituminous) 

Coal (lignite) 

Electricity 



(f.n lb/gal 
7.i)7 lb/ gal 
4.^25 db/gal 



* 7*2, lb/gal 



124,.(J0O 
140,000 
92,000 
1,067.5 
100,000 
13^,500 
25,894,0Q0 
23,734,000 
13,894,000 
, 3,412 



BtuAgal 
Btu/gal ,^ 
Btu/gal 
Btu"/ gal 
Btu /therm 
Btu/gal^ 
Btu/ ton 
Bjtu/ton 
Btu /ton 
Btu/kWh 




Sources: Environmental Engineering 
Analysis and Practice, Burgess R< 
Jepnings, International Teictbc^k Com- 
pany, Scranton, PA, 1970 and Tractors 
and Their Power Units, by, Baiter, 
Liljedahi, Carleton^and McKibbon, 2nd 
ed*, Wiley and Sons, N.Y.,'1963*' 



